Effect of metal complexes on thioredoxin reductase and the regulation of mitochondrial permeability conditions.
Gold(I) compounds such as auranofin, chloro(triethylphosphine) gold(I), and aurothiomalate act on mitochondrial functional parameters by determining an extensive permeability transition and a decrease of membrane potential. On the contrary, pyridine nucleotides and glutathione are not modified, whereas a slight but significant decrease of total thiols is apparent. The effect of gold(I) compounds is essentially referable to the inhibition, in the nanomolar range, of thioredoxin reductase activity and to an increase of hydrogen peroxide production. Metal ions and metal complexes (zinc and cadmium acetate, cisplatin, tributyltin) are also good inhibitors of thioredoxin reductase, although in the micromolar range, and in addition, they act as inducers of permeability transition and of membrane potential decrease. At variance with gold(I) compounds, which appear to work almost exclusively on thioredoxin reductase, metal ions and complexes are less specific, since they are active on different mitochondrial targets, including the respiratory chain.